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The scope of this vadose zone sampling plan is to collect soil samples
-- ----- --f'roRrthg vados2-zone-beneath and iurrounding the 183-H Solar Evaporation

-Basins.-_Samples-will-be-analyzed-for a number--of pntantially haiardOUs---
- ---- ---- ----con$t?tUPI6t5-.---Ddt&-will--be-1$ed-,-in-rYpr}iumrtinn with ehallow5011_data

collected in Phase I (DOE-RL 1988), to assess the extent and distribution of
contamination. Soil sampling and analysis supports the closure of the

,--a 183-H Solar Evaporation Basins as outlined in the closure plan for that
facility-(DOE-RL 1988).

This document su^ports the planned sampling activities specified in the
closure/postclosure plan-forthe 183-H Solar Evaporation Basins [ Phase II
(nPep) snil Sampling; pp 1-132 through I-133] (DOE-RL 1988). This sampling
plan-contains supplemental i nformatian to guide f ield activities during
Pna58 #i-. - ini5 pian tih^di^leS-^^iOSlirejNCStc?o5ur-e pian concerning the
types of field blanks to be collected. Because volatile organic aromatics
VOSl=) nre=98ing tnalyzedf nQ tr;p blanf" -will -be taken, accordinny to SW-846

- Test Methods for Evaluating Solid Waste, Physical Chemical Methods,
Se4^^n _3 ._4.11=1IPP=198fl). _Pc ennr ;fied, fiQld work will be accomplished in

--_-_---___--__--accordansewiththe--clIIsureipostcl_osure_p-lan, this dnrlant, and procedures
sdt-tined in WHC-C" f-I, tnvironmenta7 Investfyatians and Site Characterization

' Manual ( WHC 1989).

Z. Dni'A VOYGl.MLJ

9 I nAr• urrne
L.A. YNIN RCCYJ

^ Data collected during this sampling will be used to assess contamination
beneath andaround the 183-H Solar Evaporation Basins in support of closure of
the Fae;?ity under the R^scurc^ Carservation and Recovery Act of 1976 (RCRA).

_---___-==--Lat>oratory _I;^ ^-='y ^;,is of ;mples will be performed in accordance with Test
--- -- - -- -Me1hodsfor_ FvAtlm-ati.ng 5bl-id-Waste- ---Pn,v_cicallCherni-cal Me+.hods ( FPP, 19A6) .

_ ____ _ ___ _ __ _ _ ___ q n /.n\R^Yt.,^.RI• I.r I.I..,I.r1..,

. . _L-^f.T ti^lfi-1-• "i{C7S,^^3-Ur-4l%,\VLN\

-The-IQ3-H SB}ar Evaporation uasins Closure;Post-Closure Plan
(DOE-RL_19881enumerates_the_constituents listed in Table I as the
eprfam#nant5--of-concern-far-analysvs-tn-the-soils-around-the-basin.
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Table 1. Analytical Methods for Soil Sampling Anal sisy .
Constituent --Ana_1Yt-tcstl method

Arsenic SW-846, 7060 1
Barium SW-846, 6010'
Berylliyn SW-846 6010';_
Cadmium SW-846, 60101
Chromium SW-846, 6010'
Copper SW-846, 6010'

Lead SW-846, 74211

Mangarese SW-846, 60101
Mercury SW-846, 7471'

^..f Nickel SW-846, 6010'
Selenium SW-846, 77401

^
Silver SW-846, 60101

^ - - ]naium -- - --- -- --- \W-fiflF Fnln•

Vanadium
^•-

SW-846, 60101
Zinc SW-846, 60101
Fluoride EPA 3002

-^ -- . ..•...r.... ^
CDA IMl
L./l JVV

Nitrite EPA 3002

--- ----- .Ciuifatc ---- ----- rnn enn2
crn JVu

-
iir._t.._ /r..al,
u^^auium , w6 ai)

rne nnn2
[rn yua

Technetium-99 TC-013
Gross alpha SW-846, 9310'

Gro-3 oeta SW-846, 9310i
--Gamma scan

,.
EPA 901.T'

+ 'EPA, 1986, Test Methods for fvaluating Solid
------ Wa^$-= ^i^y3TZd^/^heflli-^dr-Method3 SW=$46^ -3fi`d - EQition,

U.S. Environmental Protection Agency, Washington, D.C.
2 EPA - Met.hods far-Shemicai ena7we;r of u,+a.1983, ,

and Wastes, EPA-600/4-79-020, U.S. Environmental
r̂-roLeL-------T

, _
^enAgenc;, !,i-ncinna:•, r^^; v̂v...

-_--

*

- ^ 'tiJEi=17L=,-:_^^^^^---- -_^- ^ -_--- ^--^iY1 GmGILi {.aYW, qLY,;

-----Pracedures Manua7, unASL-300-Ed . 25, U.S. Department of
- - $S'er7yf New v^r^f New rnrv

J n.

EPA, 1980, Prescribed Procedures for Measurement
of Radioactivity in Drinking Water, EPA-600/4-80-032,
U,_$._.Environmental Protection Agency, Cincinnati, Ohio.

-------- - --- ---------- -
..xl..T^ .

u,.-r..^.^tr.
^. .. .a.r:d:.... • 7 •

- - -- - - --"ei^: ...ry. .; r..avium is i i
a..d

te5^eu as a wa5 , it h as
--- --- never n??n found in any waste designation

sampling.

a
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2.3. ANALYTICAL_LEYELS

The U.S. Environmental Protection Agency ( EPA) guidance ( EPA 1987)
provides five analytical levels for environmental characterization. These
definitions describe categories of analysis and are used for reference in
rhi_ J_^.;^'-t_ TLa r_^^_..e ^_{ ..,.^-^^^+^..1.,^. ,c„cw,,.y are summaries of the analytical levels:

y-Levgl_1, Field-Scr_eening--gener_ally usi-ng hantl-held equipment

y 12ve1 I1, Field Analys2s--as'rng pnrtabie araiyticai instrumentS,
usually in a mobile laboratory

y Level III, Laboratory Analysis--quantitative analysis using
3ta'd'ard, documented iaborato'ry procedures

y--Lav_1 Ivr-La.hnratnry--.. lv^ --au3Dti±.ative analys-is-usin,Ana_,_i s
`_--- ----_ ---_ _-_-_- nr.rnreriiires -that. fdl l-0w- str-i^lgent-qual-i ty- -'ass{:rance and-^^^^_ . y"ua i i t'y'
4 '-^-cUTitrol --pY`otLcolS -and ducumentation

y_Level_V, lahnratnry Analvsis--nonstandard methods or special
analytical services.

All on-site personnel health and safety screerting will be conducted at
the-Level_Icategory,_inaccordance with ahazardous waste npera±ions permit

Level II analyses may be used to determine acceptable radionuclide
vaiuesto meet shipping requirements. All laboratory analysis for samples
shall be performed to Level III requirements. The procedures will follow the
chemical analysis_methods and-protncols established by EPA manual SW-846, Test

^--^ r..> ir . • ^
^ )f

rees fop r•^arru-wasce-- rnnyficaI ^Chemicai Meinods tPq 19$6
...L.......

n
..F.. .l

Ll
T.L.I.. 1

uw.......v
3 .- FIELu

n n.uw. .uw
^nnrunu

u
nn
w
in

.
uuuwur-- -

3.1. BOREHOLE LOCATIONS

The objective of the Phase II soil sampling is to determine the extent
_and bistributinr -of-ce!1taminaxian in-the vadose zone soils beneath and
surrounaing the 183-H Solar Evaporation Basins. Samples will be collected
from boreholes within each basin, and at four locations near the perimeter of
the basin facility ( Figure 1). Location_of boreholes may be influenced by
^;ata ^rom rase-;=samuling rr=ciss borehole locations will be identified by
the field team leader before initiation of fieldwork.

3.2. GENERAL PROCEDURES

^^nrora^- - -- - - -' t ouse-Hanfard Cnmpai9y (WSStinghouse Hanford) and Environmental
Engineering, Geotechnology, and Permitting (EEG&P) procedures will be followed
throughout the sampling. Personnel in the field will be required to be

5
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familiar with procedures before performing work in the field. The EEG&P
_ a•-;^ -^- ---,:^.,_ `_ `:.__

-'^pc•,^T^.a.piYf9^ed'tSrbS--rti7yiii:dpic--5.v--tiii^--pr0jci.t--are143`tet^-in-T$bi-C-G.

Table 2. Environmental Engineering, Geotechnology, and
Permitting Procedures.

Subject Environmental Investigation
Inctr,irtinn fWH[-CM_7-7)*

Sampling procedures Sections 5.2, 5.13

Drilling procedures Sections 6.7, 6.10

SamplQ handling and shipping Sections 5.2, 5.11

Project dociime4Ptati3n -- - .°aci.titins i.5, 1.6, i.11, 5.1,
5<ln, 6,1

Equipment decontamination Sections 5.4, 5.5

Waste handling and disposal WHC-IP-0728 (Decontamination
CU- procedures Manual)

Site entry requirements Section 1.1.,..
Deviation from procedures (EIIs) Section 1.4

Personnel requirements Sections 1.1, 1.7, 3.1

Health and safetyrequirements Sections 1.1, 1.7, 2.1, 2.2,
2.3, 3.1, 3.2, 3.3

_-___--*WHc, 1989, Environmental rnvesiigations and Site
Characterization Manual, WHC-CM-7-7, Westinghouse Hanford Company,
o:^ti7+^a-------------- ........c...:, :as... :y:.....

-----------___---_-li<fdit.i.on&j-}rrn-cp„dju-rec t.kat _mav .Fja_anpli^ahlo-_tn e^arifiL field Sltiatinnc

are contained in WHC-CM-7-7 (WHC 1989). However, procedures listed here
snou'rJ-cover--the-majaritq of work. Copies of all project documentation will
be forwarded to Decommissioning Engineering for filing in the HRO record
files. Wastes will be packaged and stored in accordance with WHC-IP-0728.

3.3.-E4UIPIIENT AND SUPPLIES

The following equipment and supplies may be used for field activities:

, - -- o -Huger or cable toal dri 1 i rig

o Auger sections and/or casings

o'equipnrent traiiers for driiiing equipment

o Work tables

o Stainless steel split tube sampler

o Shove •i

o Stainless
trowel

_ ennnn^

auger'
bailer

steel sampling devices

7
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-- : :_l. - - • ----fi3---ScdiuiaSS Steei iTiiXing `uU'vii(S)

_ o SZmpiing nnt'rioe with liric

Q--Measldring--tape

o Sample bottle labels

n Sample hottle sealc

n Silica sand

o HN!1 photoionization detector' or other orqanic vapor monitor

o Chest coolers

° o Ice

o Blue IceZ, frozen

o Evide.n.ce tape.

3.4. SAMPLE COLLECTION

An auger or cable tool rig will be used for drilling. Soil for samples
---- ---------wr}}-be-c„}}ecte}-i-, ;;tainless ;teel split tube sampler that has been

decontaminated in accor.a4rL^re .lvitr _UI 5.5 ( WHC 1989). Samples will be
collected from the split tube sampler according to procedures specified in
EII 5.2 (WHC 1989). Table 3 provides information on sample container types
and sizes. Sample types and containers will conform to EPA ( 1986b), but may

, vary from specificati4ns_in_Table_3 depending on requirements of the
ar91yiLica_1_ Iaborgat.,;rie,i Tabl-e 4 -specif_iesthenumber-and locations of

_ samples at each borehole.

I

_ - __- -_ _ ___ __ _ _ ______ _- 1 ••• . • . • . ^n°^'L nf IJ1JI1 Cvs+n^n^ Tnf_. Npwi'nn_..---Sif'!4f-=i^^t-I'^^}'^=^-e.^T-^^ifia^eeeeaa+^V-a-a!:ev _w.. _

Massachusetts.

-- `Blue Ice is a registered trademark of Gott Corporation, Winfield,
--Kansas.

a
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Tab1_e-3.-- Analytir-al__ Remiiramantc for 183_H Solar
---- -----EvaporatiOP.--GZSi-ne Soil .

Analysis Method Container Holding time

Gross alpha SW-846, 9310' 250 mL Glass 6 months

--- ---- -
f_,1-pcS_hota°---

--- .-_SW-846- o31n
'

ocn ,,i "ri,"
»c 6 month5^ - ^ --- --- ..._ ...

ya^r a;cyn- -- EPA 901. 1` 250 mL Glass 6 months

?otai urarrium EPA yo8' 250 mL Glass 6 months

-7ecAnetium-yy__ --'iC_nl- 25Q ml Glass 6 months

- ercury - • -?3-ah-Sw -_, 74711 -
77

-^Q ^i!I^ -rl°^..,.. ^5.

Arsenic SW-846, 70601 120 mL Glass 6 months

Lead SW-846, 74211 120 mL Glass 6 months

w
Selen^tum SW-o4o; 774"u i2"u mL Giass 6 months,..,.....

-ICP/AA Metals-_ 6010/700 0 120 mL Glass 6 months
^--=--JCfIC3

Anions (nitrate, EPA 3004 60 mL Plastic 28 days
ni4rita fliinri^iu-------- ... _. . -, . ...... ...^,

and sulfate),
pH

'EPA; 1986, TBSt Met,`,ods for Evaluating Solid Waste -
Physical/Chemical Methods, SW-846, 3rd Edition,
U.S. Environmental Protection Agency, Washington, D.C.

^ `EPA, 1980, Prescribed Procedures for Measurement of
n_^•-- •• IC..----n..t-61_..-'.i-_-._ ^^. __-..

_ _- -' - -Kauiva^ii'viGy in urinRing wacer, C'YA-6QQ/4-80-032,
I C .n,.{..n..^..n..451-P..w:..r.id..^ - :

--- ---------- ------..+. 6n.elumna1i6ui r^v^cv6ivn Agency, Clnclnnatl, Oh i o.

^ 3DOE, 1982, Environmental Measurements Laboratory
Procedures Manual, HASL-300-Ed. 25, U.S. Department of Energy,
New York, New York.

;•-__.
. . . .- -- 6 "- . ., .

forPR, i^e^, ^irous rur 611emicai Anaiysis or Water and
Wastes, EPA-600/4-79-020, U.S. Environmental Protection Agency,
Cincinnati, Ohio.

=^d(kTFS.4?a^=is-^r^fers^ed; `:; :e.er, ;:losti ,a°: be used if
--V-zs-S ts-unavaqab'e.-- 1n add4tior, at-l-east 5 grams of
materi-al shall be collected for radiological screening
at a Hartford Site laboratory. This sample shall be
Tagel-ed withth?•a -0cation so t:h.at corresronding samples
ran ha iAontiPioli 1nter

9



Wric-Su-eN-HP-05o Kev. 0

Table 4. Borehole Numbers.

DEPTN 1- 2 3 4 5* o i 8 §*

-Lft n X X X X X X X X

5ft - X X X X X X X X X

-lOft X X X X X X X X X

-15ft X X X X X X X X X

-20ft X X X X X X X X X

-25r't X X X X X X X X X

-.f.UTt II JI b S 1

=35ft x X

-40ft Y X

-4rft X

-50ft X

-55ft

*These holes shall go to groundwater, sampling at
5-ft= ir>terval ^:_= B^r-!:r:, e n...- ti°.- o i s+h^ background holethe
discussed on p. 1-133 of the 183-H Solar Evaporation Basins
Closure/Post-Closure Plan (DOE-RL 88-04, U.S. Department of
Energ,v-Richland Operations Office, Richland, Washington).

3.5. FIELD RESPONSIBILITIES

^ s.^.i. Environmental Engineering/Environmental
Field Services

Environmental Engineering and Environmental Field Services will assign
_ -rgsporsibility for the following tasks based on availability of personnel:

o Providina field team leader

0.--..tJt-- L-.--L-l- ---1--[-ao ^^u^^^^^^y uurenuI n ynuI ugIai,

R (flffYA3fl^T1Rfl flVGY]71 efFnrt
__ ___-____ _____- .. ..................y .......... ....v...

o
Ilwwwcn^......^....4in

i^y.. C
ie
..l

u
J

W
..1.'urn

-0 coll-ecti-ng--aamnles

10
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o Providina solit tube samolers

o Shipping samples to laboratory.

J.D.Z. rianford Restoration Operations

= Hanford Restoration Operations will assume responsibility for the drill
cuttings and-waste-gener-ated from drilling-operations. Specific

- ---- ------- ----- ------re3ponsib-iiities in{.lude the fViiowing taSRS:

o Labelina drums

o Transporting drums of drill cuttings to storage site

Ir..6
1^rrn--^

o nrranvIna diSOOSaI of cuttinas.

3.5.3. Anaiyticai Systems Laboratory
;^...

Chemical Processing will be responsible for the following tasks:

o Providing sampling personnel

o Providing sampling equipment

o Providing sample bottles

r..iie^^....^in..y.. SdiTip..lc....au w .

3.5.4. Kaiser Engineers Hanford Company

Kaiser-€n g neers-Hanford will be res ponsible for thei* N^ ^ ^•--i
following tasks:

--o--Provid'rng-Sfte Safety "rian

o Providing drilling support

o Providing calibrated organic vapor monitors

o Monitoring site health and safety

oPrnui,d?na a11- personal--RrotPStive-Peui nment

o Decontaminating all drill equipment

o Decontaminating samplers

-- o-Drllmmina drill cuttinas

o Providing drilling and related equipment.

ii
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3.5.5. office of Sample Management

(Dffice of--Sample Management {OSM)--wi^,°c for}}-b@-regp8fl ^'^iui iur coordinating
laboratory support.

_4t MODIFICATIONS TO SAMPLING PLAN

Under field conditions, the optimal aspects of the sample design may not
.J__ __ _______ y • _ L. ..^

tiT9M
6V1- ^• V ^^ ^y^IV1^41-V

q1
YI ^G41^VVAl1, AGQL her conditions,

._ ..

soi --conditions, pnysical barriers). Mo itications to the planned activity
Will ..

h
c
e

..c
^ie^; i e

..may-be-becessa;^-v-and v
^ by the G;s; ^ Team Leader.^....a.. ; ....^ : IGIU

.. ^ ,, ..When field decisions are ^ade by the Field Team Leader, necessary actions
` will-be recorded-il; tha£iEld 1-Egbnoka?ongw-ith--t-ircimstancesrequiring the

0- action.

Lircumstances or-changing -objecti-ves -may--requ-i-re -major -modificatior.s of
N__?r^*h)Sc'^:1'_'•.nr_.-hQGi^?f^--?e;C#JLgadg,--,i1^

;.
.:^

--the-iP-i1-Ew-irlg -ini3rmatiEiY t4-the--CCgn-12-ant--En^yi{}eer--ffrr-Signature approval by
the Cognizant Engineer and the Level 4 Manager:

o Sampling plan title

o Section and/or subsection to be modified (chapter, title, page
number), quoting section as given in sampling plan

.. o Modifications or deviations, recording modified, deleted, or added
statement

o Technical summary of change

^^ prQVals by original signatories of the document or appropriate-
replacement.

5 rniai rry ASSUReNrE

usal'rt^* assurance will be achieved in compliance with Environmental
Engineering, Technology, and Permitting Function Quality Assurance Program
Plan (WHC 1990).

Quality control samples will be collected in accordance with EPA (1986)
guideli^€s;--where-applicable. Sample blanks and sample spl its will be taken
at a minimum of I for every 20 sampaes, and once per borehole area (internal
basin and external basin). Measures to be taken in association with sampling
quality assurance are as follows.

12
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o Duplicate samples--Two separate samples are taken from the Same
sampting point in the f'reld and piaced into separate containers to
be anaiyzed separately.

o Split samples--Split samples are technically the same as duplicates,
except that the two samples go to different laboratories.

o Equipment blank--An equipment blank will consist of clean silica
sand or distilled water that is as free of analyte as possible and
is transported to the site, opened in the field, poured over or
through the sample collection device, collected in a sample
container, a:n.d--r°t^r^d to the l3boratory for analysis. In the case
oLr soil-^ z"s:=a sarld-wiil be ^sed nistilled water
will be used when equipment blanks are taken in association with
water samples. Equipment blanks will be analyzed for constituents
listed in Table 3.

o Field blank--A field blank will consist of clean silica sand or
-- r3i3till€d-water-that-is as fr« as possible of analyte and is

transported to the site, opened in the field for the duration of one
sample collection time, collected in a sample container, and
a-etLrnod to the lahnratory--for analycit. For soil field blanks,

__ ____ _s_iean s_i]ica sand m] u,seci. Distilled water will be used when
field blanks are taken in association with water samples. Field
blanks will be analyzed for the constituents listed in Table 3.

.mnR SAFFTY RFnIITRFMFNTS- ---------- -

The primary guidance for all site-safety-related concerns and
xpnOrw. _'_.. _ Rents-will-be--designated-i-n-the-KEH-supplTed--HWLP. --Job-speci€ic

^ - related activ,•ties Will be delineated in the HWOP and will provide guidance
fv" apprvpriaw°c p°cr.°io nnei protection equipment, site monitoring,
chemical/radiological hazards and potential safety hazards associated with
field--work.

All safety-related documents and sampling plans will be reviewed by field
oers9nnet hefore starting work. A pre-job safety meeting and regular field-

__- ^cet; .r. :y_3 {]..atâ< ^ 1 be `se'd.., ..- 4a - re3^e•-- all--s--_ ^.;y ^

._

s...4.^we. .. :̂.. '̂ ^s ^rai -. ..f2i:y consider8tions
. - i

_^Y'B^'tii"Zllt wi ll
L

_
L

---------- -- -._fli^-_l^t-: ^ :^ 4 IIVV avrcv ^i,cv:o`^SI^. 1^W711 C!e Lne

responsitility 4f-the-KEH Site-Safety Officer and Field Team Leader to conduct
these_meetinqs. Field personnel shall attend the tailgate meeting.

13
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